Background: To explore the brain function regions characteristics of the acupoint combination, this study observed activity changes in the brain
Introduction
Acupuncture, a form of traditional Chinese medicine, has a long history and remarkable curative effect. It is well-known that the therapeutic effect of acupuncture is based on the stimulation of acupoints; an acupoint is the fundamental element of acupuncture prescription . The essence of acupuncture prescription is acupoint combination. In the clinical setting, acupoint is usually used in the form of acupoint combination; combination of two acupoints is the smallest unit of acupoint combination. Currently, to approach clinical reality, clinical research or observation design of acupuncture is based on acupoint combination (Yang et al., 2014; Garrow et al., 2014; Han et al., 2014) . Therefore, we think that the research of basing on acupoint combination is one of the important aspects of acupuncture mechanism study.
During the past 20 years, a large number of researchers have utilized functional MRI (fMRI), a non-invasive imaging technique mapping brain function, to investigate brain mechanisms underlying point specificity and the acupuncture therapy. In order to preliminarily explore the http://dx.doi.org/10.4314/ajtcam.v13i1.19 neural mechanism of acupuncture, the signal changes of brain functional area of needling the three acupoints (ST36, SP6 and GB34) in three different meridians in human by functional magnetic resonance imaging (fMRI) were observed. The research speculated that brain response in special regions could be obtained by needling at different acupoints (Fang et al., 2006) . To probe the theoretical basis of acupuncture, Hu, K. M et al. using functional magnetic resonance imaging (fMRI) to observe the cerebral functions, further to investigate the relationship of true acupuncture and sham acupuncture, they thought that acupuncture acupoint was based on certain central nervous system basis .
The research demonstrated that the acupuncture stimulation of the PC6 can modulate cerebellar areas, especially relevant to vestibular neuromatrix (Yoo et al., 2004) . Neuroimaging signal change areas of acupuncture at LI-2 correlated to saliva production (Deng et al., 2008 ).
Acupuncture at different acupoints (PC6, PC7 and GB37) may exert heterogeneous modulatory effects on the causal interactions of brain areas during the poststimulus resting state. These brain regions may be related to the effects of acupoint on modulating special disorder treatment. This preliminary finding may provide a new clue to understand the relatively function-oriented specificity of acupuncture effects (Fang et al., 2011) .
Our research team also proposed that acupoints were related to the brain function, and thought that acupuncture researches in vivo based on brain function imaging can better reflect the clinical characteristics on the changes of brain function areas (Lai et al., 2007) . Using fMRI to study the central mechanism of the acupoint combination, previous researchers have observed the different combinations of Waiguan (TE5) and acupoint combination of Baihui (GV20) and Yintang (GV29). In the study of different combinations of TE5, the activating cerebral functional areas were different from each other; therefore, we thought that different acupoint combinations can result in the activation of different brain regions (Lai et al., 2011) . In the study of acupoint combination of GV20 and GV29, psychiatric disorder-related cerebral functional regions were activated/deactivated using stimulation by EA at Yintang and GV20, such as the frontal lobe, cingulate gyrus and cerebellum. We speculate that these results indicate possible mechanisms by which EA at these points brings about psychiatric and emotional adjustments .
In the present study, the design and methods were improved during the course of research; for instance, block design was developed to resting-state research in design of the fMRI scan, from immediate effects of acupuncture to post-acupuncture effects, from stratified observation 
Materials and Methods
Subjects 30 healthy volunteers (11 males and 19 females) were affiliated with universities and colleges in Guangzhou, Guangdong Province, China.
All volunteers voluntarily participated in the experiment, and signed the informed consent before the experiment. This study was approved by the Chinese Ethics Committee of Registering Clinical Trials (ChiECRCT-2012011) and registered in the Chinese Clinical Trial Register (ChiCTR-TRC-12002427). Using randomized controlled clinical research method, random number table was generated by statistics software. 30 healthy volunteers were randomly allocated into two groups, the KI3+LR3 group acupuncture at KI3 and LR3, the KI3 group only acupuncture at KI3, and 15 cases in each group. The basic information of two groups was shown in Table 1 , and there were no significant differences between each other (P>0.05) ( Table 1) .
Inclusion criteria: (1) Undergraduates in the city of Guangzhou aged 21-28 years, who had not undergone acupuncture more recently than 1 month prior to volunteering for our study. In this study, the effects of acupuncture at KI3+LR3 were compared with acupuncture at KI3 alone, brain regions with changes included BA 7, 10, 18, 19, 20, 31, 40 , and posterior lobe of cerebellum in both ALFF and ReHo analysis. Furthermore, the ALFF and ReHo values of the left occipital lobe cuneus (BA18) were significantly increased, while those of the left temporal gyrus (BA20) were significantly decreased.
The functions of the above-mentioned brain regions are as follows: 1) visual information processing, combining vision and motion information; 2) cognition functions, participate in all aspects of executing cognitive function, thinking and perception, and related to memory and recall of information, recognition of object, texts and face, and perception of space relation; 3) emotion functions, including emotion processing and recognition; 4) motion functions, involving program and coordination of motion (Brodmann K, 1909) . Compared acupuncture at KI3+LR3 with acupuncture at KI3 alone, the changes in the above-mentioned brain regions speculated that clinical treatment of eye disease, dementia, emotional disorder, motion, and other aspects, which presented synergy of acupoint combination. However, the present study also has some limitations. First, the number of observation group was limited. Second, all the subjects were healthy, and there was no in-depth study of the pathological conditions. Accordingly, the results only provided limited evidence for acupoint combination study.
In conclusion, resting-state fMRI study of acupuncture at KI3+LR3 vs. KI3 alone, acupuncture at KI3+LR3 can more activate/deactivate BA7, 10, 18, 19, 20, 31, 40 , and cerebellum posterior lobe, which may be related to the synergistic mechanism of two acupoints combination treatment.
